Performance Analysis of Sandwithed Composite Plates Used for Vibration Absorption by Mane, Suryaji & Doiphode, Dnyaneshwar
  
 
 
1 Page 1-7 © MAT Journals 2018. All Rights Reserved 
 
Journal of Advancements in Material Engineering  
Volume 3 Issue 3  
Performance Analysis of Sandwithed Composite Plates Used for 
Vibration Absorption 
 
1
Suryaji Mane, 
2
Dnyaneshwar Doiphode 
1,2
Student, Department of Automobile Engineering, ADCET, Ashta. (India) 
Email: vijaypatil872@gmail.com 
 
Abstract 
The layout of a system foundation is more complex than of a foundation which supports only 
static loads. If a device is rigidly bolted to the floor, the vibratory movement of the system 
itself can be reduced, however the vibration transmitted to the floor will be large. This may 
produce harmful consequences even at massive distances.on this work, an isolation pads are 
evolved using Natural rubber, Polyurethane and zinc aluminum alloy in the form of 
composite pads. The study four different combinations using Natural rubber, Polyurethane 
and zinc aluminum alloy. Numerical analysis is carried out to obtain transmitted 
accelerations at base plate. Experimentation is done on the set up by using FFT analyzer tool 
to get the acceleration results at base plate. 
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INTRODUCTION 
Increased competition on the Engineering 
market has forced companies to research 
alternative strategies to classical vibration 
isolation system. The prime objective of 
this work is to analyze the vibration 
isolators in plate form to obtain the 
improved isolation characteristic and 
proper space utilization. It implies high 
inertia loads, shaft deformations, high 
levels of vibrations and dynamic 
instabilities. 
  
Rotating machines often have problems 
when working at high speeds, which can 
result in sudden failures of the whole 
system or parts of it. This problem can be 
solved by including damping and 
providing vibration isolation in the system. 
In general, with this type of control, not 
only the vibration levels be reduced but 
also noise level is reduced.Noise and 
vibration control has become a 
fundamental concern in several industries 
in order to improve the performance.  
 
LITERATURE REVIEW 
Eduardo Afonso Ribeiro, Jucelio Tomas 
Pereira [1], in their paper Passive vibration 
control in rotor dynamics has been 
developed for Optimization of composed 
support using viscoelastic materials. So far 
no paper has been published focusing on a 
methodology to determine the optimal 
constructive for any viscoelastic support 
using polypropylene material in which the 
rotor is discredited by finite elements 
associated to an accurate model for 
characterizing the viscoelastic material. 
From this author presents a methodology 
for controlling vibrations in rotating 
machines using viscoelastic supports. 
 
 
Ki Hyun Kim, Soon Ho Yoon [2] in their 
paper they had developed Vibration 
isolation of LNG containment systems due 
to sloshing with glass fiber composite. In 
this work, an impact isolation system was 
developed using glass fiber composite 
mats to lower the impact load transmission 
into the foam insulation panels. An 
optimal design process for the vibration 
isolation system was conducted by a 
numerical method. 
 
Mahmood M. Shokrieh, Ali Najafi [3] in 
their paper they have discussed the 
“Experimental evaluation of dynamic 
  
 
 
2 Page 1-7 © MAT Journals 2018. All Rights Reserved 
 
Journal of Advancements in Material Engineering  
Volume 3 Issue 3  
behavior of metallic plates reinforced by 
polymer matrix composites.” Most of the 
industries especially aerospace try to use 
composite materials together with metal 
advantages in order to design a safe and 
optimized structure. The offshore structure 
can be reinforced and repaired with 
composite layers. In this research, the 
effects of composite reinforcement on the 
dynamic behavior of metallic plates are 
studied. 
 
H.K. Cho, J. Rhee [4] in their paper they 
have worked on “Vibration in a satellite 
structure with a laminate composite hybrid 
sandwich panel.” An extensive random 
vibration test campaign was conducted on 
the satellite structure using an 
electrodynamic shaker, and its results were 
compared with the FEA values. After this 
campaign, a database was established 
which correlates computational analysis 
modeling schemes with random 
acceleration spectra responses on selected 
locations obtained from the tests. 
 
James J. Sargianis, Hyung-Ick Kim [5] in 
their paper Sound and vibration damping 
characteristics in natural material based 
sandwich composites. Here, in this study, 
the sound and vibration damping 
properties of natural material based 
sandwich composites were explored and 
characterized.By using natural fiber based 
composite materials, it is possible to create 
a sandwich beam with superior acoustic 
performance, without minimal sacrifices in 
stiffness-to-weight ratios. It is 
experimentally observed that by using 
natural fiber face sheets with a balsa core, 
a doubling of coincidence frequency is 
achieved, and utilizing natural fiber face 
sheets with a synthetic core more than 
triples the coincidence frequency in a 
sandwich composite beam. 
 
MANUFACTURING OF 
ISOLATORPADS 
Properties of viscoelastic materials 
 Creep (if the stress is held constant, the 
strain increases with time)  and 
Recovery 
 Stress Relaxation (if the strain is held 
constant, the stress decreases with 
time) 
 Energy Absorption. 
 
Selection of material for testing: 
The combination of three different 
materials having good damping and 
vibration isolation capacity. In these 
materials one is metallic, second is elastic 
and another is viscoelastic. The selection 
of viscoelastic material is based on the 
ease of availability, installation, 
replacement and cost. As per the market 
survey along with aluminium zinc alloy, 
Natural rubber and polyurethane (PU) is 
easily available material which are having 
good damping capacity and good damping 
factor. Out of these three, rubber is used 
for several applications. But Polyurethane 
is not used yet. Hence we choose 
aluminium, rubber and Polyurethane for 
this experiment. 
 
Table 1:  Physical Properties of selected Materials 
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Dimensions of Isolator pads 
The three materials to make composite 
isolation pads for vibration isolation, the 
thickness of isolator is directly 
proportional to vibration absorbing 
capacity. In this study, according to our 
motor’s physical specifications which have 
used in the set up, 150 × 150×12 mm is the 
defined size for isolating isolation pads for 
all combinations. 
 
Manufacturing of composite isolation 
pads 
Commonly in adhesive bonded 
polymer/metal structures, different 
chemical or mechanical treatments are 
required for the metal surface before 
joining the materials by the adhesive.After 
selecting the materials we have made 
required size isolation pads then we have 
done seven combinations. 
 
Natural Rubber 
Polyurethane 
Aluminium –Zinc Alloy 
Rubber + Polyurethane 
Polyurethane + Al alloy 
Al Alloy + Rubber 
Rubber + Polyurethane + AL Alloy
 
 
Fig. 1. Fabrication Method of Sandwich Composites 
 
Using the above method we have 
manufactured the following combinations. 
As per mentioned above the combinations 
are made. 
 
 
Fig. 2. Photos of developed isolator pads 
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NUMERICAL ANALYSIS 
The numerical analysis is carried out for 
obtained the acceleration results from 
vibration analysis in FEA for each isolator 
pad for variable speed of rotor at 200, 300, 
400, 500, 600 RPM. 
 
 
Fig.3. Rubber isolator pad 
 
In the above case, the result obtained 
maximum acceleration amplitude 
transmitted to the base plate is 0.015783 
m/s2 at 600 RPM or rubber isolation pad. 
Same analysis is carried out for different 
combination and results drawn. 
 
Table. 2: Numerical results for acceleration amplitude in m/s2 
 
 
EXPERIMENTATION 
All isolator pads which developed are used 
for evaluating their vibration response in 
minimizing the effect of vibration at base 
plate.
 
 
Fig. 4. Experimental Setup 
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By using FFT analyzer, find vibration 
levels at foundation by creating unbalance 
in shaft by inserting some mass on rotating 
disc. This vibration will be measured for 
each combination which is to be 
tested.These readings were taken at 300, 
400, 500 and 600 rpm of motor [6-10].  
From this we can get acceleration 
response. With Rubber pad isolation: 
 
 
Fig. 5. Vibration analysis with Rubber Isolation pad (200 RPM) 
 
 
Fig.6. Vibration analysis with Rubber Isolation pad (300 RPM) 
 
The results were plotted for all the 
combinations. Same analysis is carried out 
for different combination and results 
drawn.Here results formulated the table of 
Experimental results.
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Table. 3: FFT results for acceleration amplitude in m/s2 
 
 
The comparison of all seven combinations 
with no isolation condition, then we have 
obtained following results.The results from 
Experimentation are as below. 
 
 
Fig. 7. Comparison of experimental results 
 
CONCLUSION 
The present work presents a methodology 
for controlling vibrations in rotating 
machines using Sandwich composites 
including viscoelastic and metallic 
material with Rubber. The performance is 
compared the selected combination results 
with Conventional material results (i.e. 
Rubber); the selected material shows better 
isolation than conventional. (26% 
improved than Rubber.) The selected 
rubber+ Polyurethane+ aluminium alloy 
combination which has greater vibration 
Isolating capacity. (48 %reduction in 
vibration amplitude than No isolation). 
This study shows that the selected material 
shows best performance as vibration 
isolator. 
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